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Abstract of JP1 130781 3 
PROBLEM TO BE SOLVED: To form a light 
source composed of semiconductor layers on 
a phosphor substrate by, particularly, reducing 
the chromatic dispersion and making the size 
of the light source reducible. 
SOLUTION: In a light emitting device 1, the 
light source 2 of which is formed of 
semiconductor layers on a phosphor substrate 
1 1 , the light from the light source 2 excites an 
activator in the substrate 1 1 and the light 
emitted form the activator is emitted from the 
substrate 1 1 in such a way that only the light is 
emitted or the light is mixed with the light from 
the light source 2 and the mixed light is 
emitted as white light, etc. 
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c it 2 ] i?neKfs«:*> 4.^3Ki , iJiajt^ 
lKieiSof&^a. . 

% fc itWS 0^-5 TmStSit63l5A { ae3tCft « £ k * 

k + & 2 tiaewsBe^s. 
cif*3g4] mmmmmt. a 1 2 o 3 &n*« 

mm t-t&mm i - 3 ^h*icEaajfi%«a . 

k £fH8k-f SSfcftJS 1 - 3 ^ft*KEtt*>ftM!§t 
S. 

cis^ja 6 ] mmmtmwu?. m s f 2 »a& «*r 

CIWSH7 ] fJIH^3l5i*2«*<0i«§*«K^ 1 0 

tch z. t zw&t-tzmtm i ~9*>afuwcB*«» 
[mm i ] 11*311-1 ofciaa^^tsss-s 

k S:#Sik-tS«3feSIS0SBi*fe. 

[m»Ri2] ft*^i~iofcnaa^5eega5rs 

{fe&»fcfc&36B£J»SU iaafcli2»JELh 

H-7W*£k&«fat-r*«3isia<o^**. 



ajw«6Kfe*j«L, ioa, itffia3fe*Hsa^>a«* 
iwnm 1 4 j m&g i~ 1 o fceat3*ift%%£« 

S^kLTco(ftfJ5-^-r£kt-, IJiET^T-WSK 
Jite. l9ia#IB\3ia<^*2Sk'5:S^#:«^RSSit 
Xtt% £ k S-^kl-S-r -f xrW . 

[ nsa 1 5 j zttmL-tz ti#>0)m$m 1 2 he 
imfe#?£fcgai*. 

*i^fe<03K*ass*i-&«jiaaBks %2a>^>%^ 
ssi^o^fcajftf-r siBtsssk. m2<ofeo3K^as 

Irt-SffctiSIk. • • • . *N*>ft0>£fetIiatt-«ft 

3issafc*»fe*&> 
•rkSrlff&kiN.T.f^TV'f . 

[0001 ] 
[0002] 

itmmi 1 1 i-v^-ffcia^^^^i^o 

(LED) jfcaiti, 08t;^rhhfc 
Al 2 0 3 *SftS«8 1 l±tC. AlGaN?5 
■y Ka81 2k, Ga I nNXS •vf-4>fJB& 1 3 
k. AlGaN^7 yHa8 14*>^>^rS (LED315® 
2r«r^-8 1 "C^-f > . ?7<y KJI814k. i^vf< 
1 3 kti, ^9vH*81 2_L<0— ffl^JStcJg 
iSSflfeO, 2?5-y Ha814±KJi«imffi8 3 lit 
Bm^tt. ^5-/HJi81 2fct4. SS2«S8 3 2*^ 

[00033 £Wi3=ir^feLEDMaS8 1*^<03KL 

Ztlz J: 13, WfeLEDjfcagsitf^-rs 
3t<OfekJ4S : 9:l»fe^S-ailttS £ k#T§ 

[0004] fck*fcfH9fc5rf J:5fc v iWtoM 
SB9J4. LEDJK3S8 1 m^^^S^iSW 

aat9 itcj: o^-^r •< y^-ridk^i >ommzti 

Z.mM&9T1i. LED3eS81^<7)3fc$-^jfe«c 
Sr»aS^-)t3aHg©Si9 1 ^iffLXim^hZ fcfc J: 
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LED565S8 1*»ic>iOWfe3KL A i:SS''3^-5T, 
est i 3 5: J: d &1Mft>6 

«r"J. LED3H|[81*»fee>fWS*L A teJ:«JBSSii 
Sfc, IHMtv*LiftS**trj|£LB 
S> «3fefte&>£tftifcL B fc, JlB8*-C**LED36W8 

[0 0 0 5] tZ.hX\ H9.fcSrfai*<0«)^B-C 
LEDJ65S8 l*>fe<^fe3(5L A (i. a^ttH9 1 

$&m\±. mmm ipt&mz (■*-&*> 
sis i Kmhw&^txmsm&tt&^z&ft 

[0 0 0 6] ^IS^l^^aS^KfcJ:^ 
T, 3KL A <03fiSi:3tL B O®ffifc^7VXUTai. 

[ 0 0 0 7 ] fcfc. 09 *c^t«!*cO%^S-C«i. 38 
1 OSgEfS ilKAS < Lfctftilf . HliSco 

[0008] 
[0009] 

[«9i«D8K] fci^Ts t£*. A 1 2 0 3 (-9-7-M 
T) ttASr&Sfc LTfflVv -e<?5_htc I I I-vgiSft 
GMNIttSrJ&RS-frfc L E D tsmitu— f #*n S> fvc 

c i.r, -9-7r>f7«fls«a, 1 1 i-v&g 

[0 0 10] tiZ. mt. mfl^-^mnUBtmbL 
t\ Cr3+-, Ti3 + ^OKS#2:h--rL)t-^7T 
rttJi**fflv^*trv^. -*7 TA T&iklZC r 3 + 

Cflli. 06fc#H5$^.S±3fc:, 40 0nmtffii5 
5 0nmftJfifce-^S-^o3t«yR^tt^L, 
^3.7>-7-£ll!fiejiaSi LT 6 9 0 nmOftSWU— f 

(Hi. S6t#{S§<xSJ:dt. 1-fyy-7T 
A Tlo-rtfrZti; 5 0 0 nmtfiSfce-:? 
fWH#tt£WU TH'rfyV— f <afcg4 8 8nm) $ 
Sl©taifcLT6 0 0~l 1 0 0 nm<0l£V># 



if^^V9-7T'frU— (fteffi^SitS. Cr3+^» 
T i 3 + tf T 4 TtftlWi. ffl»W— f 

[001 1] Z<OX5£. y-7T4T&ikl±, III- 

*Wftt*«RtT, yyT-JT&m&i. 1 1 1- 

[0012] 49KB0dX3lSM»i. SbfcttS 

bit. mmsyp-TTtiikteim&ttzimKLke)® 
mm%mt£i , B 0>-%ittiMt&mzY--rix&i&t 

[0013] *%BJ<o?B^a-Ct±. tffER«S«c*»feO 

3Bi. ®§a*ffifrt><o%k&i!?*)it^x . ms^fts 

3fe#£«£J?<fi>> £tT, aJSf3tO?&f:-«BKgft*> 

[ooi4] *f&Ji<o¥£mw.vi±. wmm&Ltizm 

[0015] *^<0%3iaiS-C(±. 

®*#®KJifc:LED^^3iaS^ 
fife-C#«.£k*«1irilT*6) . iZbttt, %MSI I I 
-VSlSftiBji^W^^^SLEDtcJ: 9J§&£-*-&*&£ 

i^fis. 1 1 i-vvmiummft im-mc-. a= 

0. 3. 189am, c=0. 5 1 85nm) fc-?7r 
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-TTS^ (^^:'a = 0. 4785nm. c= 1 . 

u 1 1 1 -vmm<twm#<7>ig&. zn**)*** 
^iku-<?tfmmzfix^&. LKtf->x. iii- 

C0&tttLTmi~r&Zttf?£2>. iZbtlf. Be A 
1 2 0 4 (*&^»: a = 0. 9404nm, b=0. 
5476nm, c=0. 44'27nm) „ MgF 2 (*& 
^5S»:a = 0. 4623nm, b = 0. 3052n 

m> &zMmyt&m?.<?Mttb Lx&mi-zzbLx 

3 + „ Ti 3 + % V2 +*f % m*<?)i><DZm^&Zbff 

d fc br jJB«ft#aw t & - fc & ♦ 

( 1 ) 1f7 r>f Ti&fk&mtb LT. ifltCra + & 
0 043*^5 50 nnu aK»«47 0 OTfti) . 

JR«*l45 0 0nm % 6 0 0 — 1 1 00 nm 

■ca*) . 

( 3 ) B e A 1 2 0 4 &A&ttttk LT. £*lfcC r 
3 + ^H-7^S (£<0»A«4TU**>F54hfc* 
Ztl. WmKli 3 5 0-4 7 5 nm, &3ftfeX<4 5 0 
0 — 7 00nm-C&&) . 

(4 ) B e A 1 2 0 4 *Sftt##kLr. CflCTi 

ft. i©JRifcgt44 0 0-6 5 0 nm. fli#«fttt7 3 0 
~950nnTC£>£) . 

(5) MgF 2 «Mt^ lt, <r*ifcV2 + £K- 

(®Kifegi45 0 0—7 0 0. 800-1000 
nm, a3tett«il0 50-l 300nraT&*> . 
^r^5. JJB ( 1 ) - ( 5 ) ORtlt laoRSB**:* 

C 0 0 1 7 1 IWUfc J: 3 fc. t7r >f 7ttl»o«tt 

«SfcH-7^ss^oas«33ii:fca^T#&. «r 

fc, ES*fcUCr3^Ti3^h-r 

S*a^fc(4, Cr3 +^>Ti 3 + OffiffililOi 7 -l 
02 1 Ccm-^Dk-ta^k^^Ll^ ^Sfc, B 
e A 1 2 0 4 &A&C r3 + ^Ti3 + *f *lT 



^^TOi^h, *4V>liMgF 2 ttAfcV2 + 

-f£*frfct>. £*1&*)C r 3 + s T i 3 + % V2 + (0 
iftK*41 01 7-102 t Ccm-sj ki-ftifcjJW 

C0018] JR^fc^S-frS^«>^«*l4. 1£*X 

ed) bmmiz, ^mw^z<$fmmx*z-ji<74 

>?*thZ b i>XZ h U &^S^£^j£ffifflT** 
-n^r-fy^L^idfefc-CS*. #fc. 5B£i5lg£ 

#«»^****>h8 fcfcL 

[0019] *«ra^waarctt. »e*fflB^fc» 

[0020] *«BH^«IWrS34. ±IEW:f&3fc£SE£ 
reW&fcfcOt>*n\ (1) 15B*«42aBLb«oK 

( 2 ) KS*y y K-7«*&»fe*&*KO-*OH 
fc. ^{**>fcfc*#S[frJttftU £Ot*.. 18£fct4 

0®*> <^ F -7^^ £ b , ( 3 ) BBS* K-rfeaSk 
[0021] *^J<^t -f xri/^ t4. i^co^fe^g 
ft«*4:^ifC. 1trfe-r^Aru^^K±fc. «riE« 

&m&<7)?m b%$> *mwmtfm&&tix ^t* 
«j:fc»«t^aaa#^TP3-fi (7tk^*4Sfe) t 

i4. MEMsanfr. ^l^o^^ai^-s^B^ 

Sk. S2<0fi^Srffilrt-S«3J3ISk^felffie"*-« 
*fe!4. mi^fec^^ffilfr^SBt^Sk. SI 
2c0fec0*$ra^4^Siak. • • • . ^NcOfeO 

«^fcl4^fefflcOT^xrW (2fefiU:Ofe^^-r 
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tt. «*OJteHM (LED) tJk^T*8VW, r 
[0022] 

[SUM] Hlfi*»H8o«3tlSB^>-«i^-ra-Cft 
0. £tf#&EKHl-Cti. KSft (amkHrBT i 

3 + ) K-rS*ufe^7r^raBK 1 
1±«C, AlGaN^9yHi2U, GalnNlS 

[0023] ^7r^Ta6Kl 1B:I^77H121 

4>-^Jl2 2 s ^9yHJB2 3s&«i<?>JlT»jS$*lTV^ 
*. i^9yH«2 3±teli»imi3l3Sf«»*S 
ii> ^7 7 h'S2 1 x$ 7 f-f 2feJ;t;x 

$vr4>rm2 2immznx\>**c\*9mz\}* m2 

«Si3 2OTBrtS*LTV^. »1«S3 l^SS2ttffi3 
2 mffiPBW^V«l«Si3 1 ) Ji, H*7t 

-f T^ffi 1 1 rtOT i 3 + *%3rf *3feL 2 co^f^i: 
LTfcfMW*. SSl««i3 1*SS2®ffi3 2£&l!fft 

3amvMto£to*B*wmmm (#bpf9- 34 

5 5 84-^) *#!H8*lfcV>. 

[0 0 2 4] HlTli. ^1^3 1 tm2W&3 2t 

nmzwatzmwt&t. x$7f -fy/i2 2i:fcv> 

TLEDfc, *f±«a<l*. t7r>f TlHKl l£il 
*LED«^H»|*KS»{Ti3 + ) fc«R8*u S 
MWL, *<b*3tfWBteas 
*S*t*. ^iSlcLT. ffiGHUMIi; LED 

[ 0 0 2 5 ] H2 El 1 <7>m^& 1 tffgSIS*.*::? 
S*ifclWr^t«1|l2«BaiW4 2kt*L'C^ 

h. m2mfimt4 2<7)±mici±\mt:%tm&®4:2 

4 33&*l«tMu 3KK8S»4 3fc:fc. «l|frt 9 
F4 4 1 fcitf 4 4 2aW»«SiirvV6. SE&4 2 1 
Mi. ■ (110ffl££l2LtT?2fi£ 
k%Z>£o£&MZtix\*h. 5fe*3Sfil<0ffll««i3 

2^3 2teH2mffi^y H44 2&*>7A5*ftl, 



TJRKSftTV**. ttB^* K4 4 1 kSII «ffiKft4 

1 fcl*E84 6 1 LTSBRSfU ttflft*/ F4 4 2 
^m2^8B8W4 2 fc liEtt4 6 2 *itlX1M&tLX 
*\h. *LT. |gl€SiSM4 l<Dftag s *JitX»2« 
S«W4 2^»|^lAWS*LfcSKM±, 

Atf ffi*ffl4 7 £J: 0 *-/i^r * tiX \ *i . ±» 

2 mt. «BIHU<*»v4ll«i3 1) tt. 
4 r»Kl 1 rtOT i 3 + S3fcL 2 

[0 0 26] H3tt. mfc^LfcWeSKl^Hi&r 

at^-mc**. msi* (t i 3 + ) tfK-r 

^f7r^7 (Al 2 0 3 ) «*A*&*£fi£ft& 
ttfc. n-AlGaN^77Ki(LAl), I nGa 
NX^yf ^/ii(LA2), p-AlGaN;7y 
FJI (LA 3) * (S3 (a) ) . - 

ftfc. C r 3 + , T i 3 + WffigfMfiV-rStlfcV 
7rjTt&&cvmA&. /*F-r<W7T-fTSftO 
MA (2040-C) tm-T2>*). I I-VOH 

fl:»***^*«*fc:i3lt***a*tt. 1 l 0 o-cg 

wrwi. Ti3 + > mgMmmt*hzbii&\\ 

[0027] ttl. — C r 3 + , T i 3 + «0>k 

F-rrw:? r 4 TtMotBTCft^Hrt (2040 
°C) fcH— C*-6, />F-rW7r>frtSft3£KJb 

(ci i i-vwmm^&i'-?tmftL2t&m& 

mW1tt&LX\ t *hZbfr$>i*i>frZl<5i£ > 

(^onwra. t i 3 + > ^H-r$^i?-7r-f r 

fctt. iPB±*fc4rV^ o^Ci. P -A lGaN 
^7 y m (LA3 ) O-^^^X 7 
(LA4) Sr»«Lfe«, Xtfy/7X^ ( LA4 ) 
^rtSflfcfWWJWOftWO, p-AlGaN^v 
Kii (LA 3) *5J:IKI nGaNXS yT4>7M (L 
A2) IE (React ive Ion Etch 
i ng) teAOXv+y^* (BB3 (b) ) . 

(LA4) ^^ifeLT. ^im€S 

3 1*Jj:lX»2«E3 2t»*L3t»-(H3 (c) ) s 

(03 (d) > . 
[0028] on:, SS2®&gM*4 20^S«4 2 1 
«^»4 3 (-frfc, «B/t<y K44 1*Jtf.4 

4 2«B«8fiTV^) frKDWtfefft, ^3^^1& 
7 9 7rf77^f^m^ (*ltB3 1b 
W^tyF44 1fca&«fiSK8^ S21Sffi3 2fc«fi/1 
•y F4 4 2fc* i Jgg£;ft!> t J:5fC) ttDftW* (S3 

(e) ) „ *LT. 7>fWf^( V^fci^E^^fT 
o/iS, ^-/UFM^fflV^T^-^-f (03 

(f ) ) # ife. J^^u ^rf-yr^T^y^gBff 



(6) 



1-307813 



*Btffiam <*Mre9-34 5 584*> teffMME 

[0 0 2 93 *HH0Kf2. SS&»t LT.. Ti3 + £ 
JSnTV^sre, KWLfeidfc <B64NH) 
fe»fehS3l6tf«ft*tt 7 5 0 n m£ LT 6 0 0 
-110 0 nmco/£u|SB (JteMHfr»UE*ftf( 
*>tetefe&. CKOttfcs LBD3KB23&*fe<03l5kfca 

«***t, aft«t-f*fcftfca. led3W2*»6 
*. t i 3 + mm:-*iitiui'z*>fmct>t 

[0 0 3 0] =6:*3. JSOWTCtt:* W^.^K- 
W7 t 4 T&a&8P>-l50mfr fe Y -7 U Z<7) 
aBfflR^J*ffi#«rH-7"U3feH^ffitr. LEDft 
«2*#j»***fciHILfc^ *«WS£;fcteH« 

.ies*iftv\ fetitf. istcommiiz&^x. led 
asaB2^sEfciRL'r. ^teK-rLT&aMSfw* 

j&**>£*§£teii. { 1 ) JVY-7W*yT4TWtfr 
WthWB&r^emz* LED3KK2*»«U 

-:r^££fc{>TSSL. (2) JKSfcV-TlSfifcR 
ffltt/V F-rtSfti: £OT LT»e»*K*Wlft U 
£<7>f&> »6ftiS«*yyH-rSM(:, LE 

aOTfcS«**rtfcBW8ti4«t&»^L^*«. ISA 
SOTO&®te*>. R3»#trJBl«Lr4J<W«Ktrff 

[0 03 13 0413;. 3*y**fe<0**a^Lfc*£ 

(*> . G <*> , B (#) <03fi*»«kafifc4 
4S*T*>5. R, G, Bl±**l**l6 3 0, 5 2 0, 
4 7 0 n mft3fi<oafifc* 0 . fiKELhT»«fL 
ra^J&ateffiSLTV**. ^ft^ftWI^T&tffifcH 

*. 3-fe^ofelfecO^KS:-b:nk'r$c:i: 

fe2ftrafc*«st* *m&mx&. 

Ti 3 + tfF-rMlfcA 1 2 O a *»fe4>9t*aS»i 



7 5 0 nm-C#> 0 . ftJBB^Ttt^T^^ a TSW^I 

L±*)£/3 % "J-pSrfcfe 5 0 0 n mC7)^fe fc . 
fc, *«?BfcS»t«Bft*ttt. JJE&fe*«te**jft 
-5 2fe*^ti3'fe^fi^Lfc3t"C*>S. 
[ 0 0 3 2 ] 0 5«4. **«(507 f < *rW (O-mm 
Z^-tmX'&Z. B5te*JWt, t7T^reSSS6 
fctt. #fiLED«*6 11. a-feLED««612fe 
«tlX*fiLED«8B6 1 3<0 3"3<DLED««rt>feirS 

MO0itr0jK«iiTV)«. 4-LEDfmu, 
HBWi. IS (3-9) <nmm(o*&7r:%tix^&. * 

SOfcWCli, #LEDffliS6 11,61 2*$<fctf 6 1 3 
teli. *fl«!3eag6 2 1,62 2fellX6 2 3jW«S 

§;fiTV>&. £ftfe<03fcS«U «BSHr«Sv\feH-- 
ffiLED«*6 1 iB/yK-rc*9, a^L 

ED®$6 12fcteTi3 + #10t 9 (cm-3]t 
D-F-:T«U *fiLED«j6 13fcliTi3 + 

1021 ccm- 3 j -c/WK-rattrv^. 

[003 3 3 -t£;b*>. *LED««6 1 1, 6 12, 
6 1 3mz\i. «4RH<CftK)n-A 1 GaN^^F 
Jg (LAI ) ##JifcSiVO^. « fete, LEDffi$6 
11, 6 12, 6 1 3 W<3>H»fBiSte{i, InGaNX 
$ 7T^/1 (LA 2) tp-AlGaN^77b'l 
(LA3) #dO»C»J«S*l"CV*S. #LEDfS$6 
11, 612, 6 13te*$WC. p-AlGaN^77 
FJI (LA 3) tett*l«ftWBrtS*U **l?tl1t& 

4. ^LEDffliS6 11, 6 12, 6 13te4J^ 

ts n-A 1 GaN^9 y Hi ( LA 1 ) jWW8<1, 

*ti?tH?>m2wmz#M0)m*m (fyyvm teg 

-teJ:5H*Lrft&, HHCIin-AlGaN^^y 
HS(LAl) JLcOEI^^-V-C** . 
[0 0 34 3 fiLb. LED^t7T>frie B B«: 
IC»*Lfc«*«rBHHL^^ LED3feSte«AT^ 

t 4 Tfc&glSLbte^ 
^-T^ £ fc b 5 . aKSfB^S tem-« Sffi^Tft 
fuf. iJe^fifeM^^iiKf. Si^life0il<7)LED3K 
a****!*—^ ««Bi6aimpteYWtte*w)!o 

^^S^^S-f « d h bt±BBfe^rfc^> 

[003 5 3 ate. S7te«t0. ^2^p^^g<7>^ 
7feSa^S609*l»HH-r^. E7te#vvc. «5fe^!17 
li, Sr 2 Be 2 B0 7 fe B s B (^^3e^ B H B )gffi7 
0ki^ft£te»«S*LfcLEDJBI£»7 lfc*»fe* 

[00 363 m2^&^fflco^3^M7T«. LE 
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j£U £<9LED3fcL 7 ^ s Sr 2 Be 2 B0 7 ^ B 

(^70) zm^i-zztv+coismfr^ ^2 

[0038] 

[01 ] JR8»WK-r$*i.fc^7T«f 7*SLbfcs L 
0"CfcS. 

[02] H10SMaS8ft^»^fLfc9>r*^ia-C 

ft*. 

[H 3 ] m 1 tcift LfcJWBKB 1 o«JSxa*Srf B^C 
* 0 • ( a ) liKSfePK-rSflfcA 1 2 O 0 t£A2 
n-AlGaN^77H*s InGaNX^f 
4>r®. p-A 1 GaN^^y F«£«»irCflMW- 
aS^PSr^U (b) lip-AlGaN??<y|*J|4>— 
»^fcx**:/^;*?*»j«Lfc8L p-A 1 Ga 
N?9? KJK$J:tf I nGaNx$ vf ^^RI 
EtlilJXv^y^fiaff-^L. <c)l±X-y*>' 

fc«HF**U (d) lify^/ h) fcJWfc 



[04] 3±**s&fe^Ml6Sra*Lfc**«)fiflEBlT* 
*♦ 

[05 3 *»farw ^-*tt«*arfH-c* 
*• 

me } mm (c r 3 + f t i 3 > > ooiRNtt^^ 
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